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Display screen event monitoring appts. for computer-aided software 
development system - has interface program controlling communication 
between development system and screen-oriented application tool of which 
inputs and outputs are monitored to generate trigger when given event 
occurs 

Patent Assignee: HEWLETT-PACKARD CO (HEWP ) 
Inventor: GOLDMAN J; JENINGS B T 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
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US 5485569 A 19 G06F-017/50 Cont of application US 92963786 

Abstract (Basic) : .US 5485569 A 

The method for operating screen-oriented software application tool 
in a computer-aided software development system, which includes an 
electronic digital computer and computer software which comprises a 
user interface, an operating system, an interface program and one or 
more software development tools for performing predefined 
software development tasks . Communication between the software 
development tools and the screen-oriented application tool is 
controlled, and the application tool containing a representation of a 
display screen comprising a two-dimensional character array and a text 
output cursor. The tool is not designed for operation with a graphical 
user interface and has outputs consisting of printable text and 
special codes for controlling the display screen by positioning the 
text output cursor, writing characters to the 2D character array, and 
clearing characters from the character array. 

The outputs of the application tool are monitored and used to 
detect the occurrence of a predefined application tool event in a 
predefined region of the display screen representation. The predefined 
application tool event comprises the text output cursor entering or 
exiting the predefined region. A trigger is generated on detecting the 
predefined application tool event within the predefined region, 
including the text output cursor entering or exiting the predefined 
region. 

USE/ADVANTAGE - For design, development and testing of complex 
software . 
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Imaging appts. used for engineering drawing - has control of separate and 
independent software in discrete modules , many of which may be 
reused in subsequent appts. to create new imaging apparatus 
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Abstract (Basic) : EP 656585 A 

The apparatus (10) has one-way downward communication with each of 
the following, the input media control unit (20), the image retrieval 
control unit (22), the image placement unit (24), the output media 
control unit (26) and the user interface unit (28) . 

There is no direct communication between the input media control 
unit, the image retrieval control unit and. the image placement unit, 
and the output media control unit, and the user interface unit. Each of 
the foregoing five units are completely independent of each other. 

ADVANTAGE - Significantly cuts development time and costs while 
providing flexibility for implementation of wide variety of imaging 
apparatuses . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To automatically extract a required macro-function 
matched with the characteristics of a document to be prepared or edited and 
to reuse the macro -function. 



SOLUTION: A data storage part 6 manages registered macroinf ormation 6c as a 
sorting tree such as a purpose sort and a language sort based upon tree 
structure information 6a and node information 6b. When a document to be 
processed is inputted, a condition processing part 2 acquires a tree name 
and a node name corresponding to the attributes of the document, i.e., 
information stored in the data storage part 6 and specifies a node in the 
acquired tree through a tree structure retrieving part 3 and a node 
retrieving part 4 and a macro-retrieving part 5 extracts the registered 
macro-information 6c registered in the specified tree node. Display 
necessary for the generatiora/ deletion or registration/deletion of tree 
structure, a node, macro-information, etc., is processed and outputted by a 
display processing part 7 
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Designated States (National) : JP 

Designated States (Regional) : AT BE CH CY DE DK ES FI FR GB GR IE IT LU 
MC NL PT SE 
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Abstract (Basic) : WO 9922311 Al 

NOVELTY - A user (850) automatically generates reports of 
production data (860) on a regular basis to an output device e.g. a 
printer, or alert an operator by e-mail or paging. 

DETAILED DESCRIPTION - A user (850) customizes the analytical 
tools by selecting production parameters from a dialogue box, and 
creates flow charts on the computer display representing the sequence 
of production variables and production functions previously selected 
(840) . The software is set up with a macro program (840) recording 
function to remember the production keystrokes perviously selected. 
The analytical sequence represented by the flowchart (870) is 
automatically executed whenever it is selected by the user , or this 
sequence can be reprogrammed to run at specified intervals in the 
future (870) . INDEPENDENT CLAIMS are included for; a software method 
for creating flexible flowcharts on a computer; a software system for 
analyzing production data; a software system for creating executable 

flowcharts on a computer; a software method for analyzing production 
data on a computer; a software system for analyzing production data on 
a computer. 

USE - Creating analytical graphics including bar charts in 
object-oriented Windows (RTM) environment, e.g. analyzing production 
data in semiconductor quality control. 

ADVANTAGE - Provides software package for building customized 
charts and flow diagrams with executable conditions. 

DESCRIPTION OF DRAWING (S) - The drawing shows the operation of 
higher level software. 
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Hierarchically grouped macro-instruction for graphical user interface 
uses macros and icons to show chronological execution of component 
operations below parent macro 
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Abstract (Basic) : EP 621527 A 

The macro creation method involves initiating (420) a 
recording function (230) and storing user -entered keystrokes 
((531,533,535) into a data buffer, the key strokes being stored in a 
predetermined order. The recording function is then terminated (450) 
A macro is then created (430,440,450) using the stored keystrokes 
. The macro is displayed to the window in the predetermined order. 
ADVANTAGE - Facilitates operator edit of macros. 
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Operation directing method for computer including application software 
involves monitoring event steps as abstract message with software 
directed accordingly with event hook for trapping selected events 
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Abstract (Basic) : EP 602790 A 

The method involves monitoring the events (350) and reporting 
desired ones of the events on an abstract message and then comparing 
the message with script directed instruction (330) and directing 
operation of the application software according to the script directed 
instructions. The steps are then repeated until operation of the 
application software is terminated. 

At least one event hook is installed in the application software 
for trapping events . Selected ones of the trapped events are 
blocked from reaching the software. A callback function with the 
software is registered which receives messages including internal 
events of the software. The abstract message is a meta-message 
representing low level events . 

ADVANTAGE - Script writer has complete control over behaviour 
and actions of target application. System includes help information 
continuum for providing on demand help for screen objects of interest. 
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Abstract (Basic) : WO 9325960 A 

The process description of the software being developed is 
instantiated by the system. A support system (8) provides the user 
with a series of choices relating to the software development. A menu 
of choices is generated, each constituting a suggestion regarding the 
actions relevant to the set of procedures. 

The choices selected, in turn, permit a variety of system tools 
(22) , each operating in parallel and concurrently, to be used in the 
development of the software. The system automatically monitors and 
checks the process during any manipulation and provides analysis as 
well as suggested courses of action to the user . The system has a 
logic interpreter with graphical interactive communication and an 
expert system. 

USE/ADVANTAGE - For computer program design. Provides flexible 
support without requiring user to follow rigid development pattern. 
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Abstract: Many popular DOS-based word processing and database management 
software packages have the built-in capability to record and playback 
keystrokes that are called macros. These mini -programs save time, reduce 
errors, and add convenience and functionality to everyday applications. 
Unfortunately, these are rarely available in common scheduling, estimating, 
accounting, and other project management/project controls software 
applications. However, such project management software can be enhanced 
with special macro applications that run ?behind the scenes' 
(memory-resident) of the foreground project control application. These 
macros can be developed by Total Cost Management professionals who 
have a good knowledge of computer programming and a thorough knowledge of 
the application that they are enhancing. This paper: Discusses how 
macro-enhancement capability can be added to almost any text-based software 
running in DOS, including programs that already have built-in macro 
capability; highlights specific new features that the author developed for 
Primavera/Finest Hour and the potential for other developments; encourages 
those familiar with programming techniques to develop such applications; 
and discusses the advantages and disadvantages of utilizing 
behind-the-scenes (memory resident) macro software as a software 
applications enhancement tool. (Author abstract) 
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Abstract: A variety of tools have been proposed to enhance and support 
user -computer interactions. One such tool is the interaction history 
facility. It permits the user to have access to past interactions kept in 
a history and to incorporate them into the context of the current 
situation. We characterize different ways the history can aid in the 
performance of a user f s tasks . The list of possible aids include: 
history for reuse , history for recording & replaying a script , 
history for user recovery, history for navigation, history for 
external memory support, history for adaptive interfaces, and history 
for user modeling. We conclude with a discussion of some of the issues 
and problems that this taxonomy has helped to raise. (Author abstract) 61 
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Planning is one of the essential elements of intelligent behavior. It 
arranges actions in advance to insure their appropriate use during 
performance. AI planning is an automated process of reasoning about 
actions. Deliberation about how to proceed can help find effective 
solutions more efficiently. This capability is useful in a wide range of 
practical problems with significant commercial potential, such as 
production scheduling, communication route planning, robotics, and 
automated program generation. In addition, AI planning is also studied 
for a better understanding of human planning and problem solving. Various 
AI planning models provide some insights that can suggest principles of 
human cognitive processes. 

This dissertation is concerned with one aspect of planning- -problem 
solving, which has been studied since the early days of AI planning 
research. Many planning models have been built to improve problem-solving 
effectiveness and efficiency. There are basically two routes to overall 
improvement- -through an improved planning engine and through an improved 
knowledge base. Our approach primarily seeks improvement of the planning 
knowledge base. In effect, it improves the planning engine as well. 

AI planning may in the worst case require exponential time in the 
number of possible actions and goals to complete a plan. Abstraction is a 
mechanism that can make planning more efficient. Abstraction reorganizes a 
planning knowledge base so that planning can be done at different levels 
of abstraction to avoid unnecessary details, thus reducing the planning 
cost. We employ a method called conceptual clustering to organize and 
abstract planning actions (namely operators) . Conceptual clustering is an 
inductive learning method which categorizes action descriptions and 
characterizes those categories. It constructs a classification hierarchy, 
with actions as the leaves and abstract categories as the internal nodes. 
The hierarchy is utilized to improve planning efficiency by helping a 
planner's decision making during problem solving. 

It is generally recognized that learning from problem-solving 
experience is another effective way of improving performance. For instance, 
successful solutions can be remembered as macro operators and reused 
later to save the cost of reconstructing them. Macro operators are 
composite operators, which take 'large' steps towards a solution. But it is 
of equal importance that they should be properly applied to fully realize 
potential benefit. The hierarchy formed by conceptual clustering not only 
improves a planner's decision procedure, but also presents a unique 
opportunity to exploit macro operators more effectively and leads to 
improved planning machinery. 

In summary, our system PLOT incorporates planning, learning and 
conceptual clustering techniques. It can solve a given planning problem and 
learn from the experience. Moreover, its internal abstraction hierarchy 
formed by conceptual clustering supports reuse of problem-solving knowledge 
and thus, can improve performance significantly. 
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As the cost of hardware components continues to decrease and the 
complexity of the software systems increase, the modification and 
maintenance of software systems become more difficult than ever due to the 
inaccurate way of recording the interconnection information and overall 
system structure. In order to reduce the expenses for the software and keep 
the reliability of most software systems, a new Generalized Command 
Language (GCL) is developed in this research to increase the portability of 
most software and the reusability of well -developed software modules . 
The ultimate intention of this research is to give both the designers and 
maintainers a tool to design large-scale software system without having to 
worry about its portability. Since the software programmer only has to know 
the abstract part of system design not those irrelevant details they don't 
have to understand about various operating systems, productivity can be 
greatly increased. In this research, command languages of the DEC VMS, BSD 
Unix, and MS DOS operating systems are investigated due to the extensive 
demands of those systems. After the full development of this Generalized 
Command Language (GCL) , the capability of modularized software systems can 
be enhanced. Quality and reusability of software systems can thus be 
assessed. The cost encountered in software transferability and 
maintainability can therefore be reduced significantly. 

The major contributions of this dissertation include: (1) theory, 
grammar rules and the action rules for the GCL, (2) a prototype GCL that 
allows users to move their software across operating systems, (3) 
implementation of partial GCL to form an intelligent support system for 
less-experienced users , and (4) applicability of the Generalized Command 
Language (GCL) to the software reusability. 
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With the prevalence of personal and small business computers, there is 
a proliferation of software houses developing tools for the general 
computing community. In such situations, it is not possible for a user 
interface designer to design tools for a specific user community. This 
thesis addresses this problem by investigating mechanisms that allow user 
interfaces to be constructed so that they can customize themselves 
automatically to match the styles and habits of individual users. 

The proposed mechanisms use knowledge of the application domain, 
context in which the user is operating, as well as knowledge of the user's 
habits and idiosyncrasies to perform their customizations . Customizations 
involve automation of routine task, interpretation of deviant input, and 
provision of active help. While domain and context knowledge are generally 
encoded directly in the underlying system, user knowledge is acquired by 
observing the user's interactions with the system. These interactions are 
analyzed to find patterns in the user's behavior which can be automated. 

In addition to automating the customization process itself, the thesis 
also investigates the use of automated evaluation mechanisms, called 
success/failure criteria. When an action is automatically performed, 
success/failure criteria are used to monitor subsequent user actions to 
determine if the automated actin was acceptable to the user, or if the user 
undid the action. The results of this evaluation are used as feedback to 
the customization process. In this way, the complete customization process 
can be done without direct user intervention. This includes identifying 
situations where customization is appropriate, determining what action to 
take, and deciding if the action was correct. 

The mechanisms proposed in the thesis were implemented in a Gandalf 
programming environment. The major results of experimentation are that 
automated customization resulted in a 7% decrease in the number of 
commands required to complete a task, and up to 25% reduction in the 
number of errors encountered. In addition the success/failure criteria 
performed well, correctly evaluating 95% of the automated actions. 
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Conference Title: Proceedings of IAKE '92: Symposium on New Generation 
Knowledge Engineering 
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Abstract: The article describes the design and development of a 

software tool that allows the psychological and mathematical analysis 

of student knowledge engineers 1 learning styles. The HIT system contains 
laboratory or project work elements that can be used in artificial 

intelligence courses, both in academic settings and in on-the-job or 
apprenticeship training contexts. The aim of this system is not to 
computerize textbooks on artificial intelligence but to provide 

artificial intelligence -based software to supplement existing course 

materials. The software provides a training environment that has a number 
of the characteristics commonly found in intelligent tutoring systems (or, 
as they are increasingly being referred to, in intelligent learning 
environments) . HIT is intended to be a pedagogical complement rather than 
any form of replacement as the tool enriches human teachers and tutors 
rather than automating the entire process. HIT is designed as a general 
environment, analogous to expert system shells, to teach and to precisely 
diagnose any cognitive difficulties individuals may have in learning the 
material. The software provides a course authoring tool, a motor for 
processing courses and students' progress through the courses, a neural 

network that maintains a permanent record of facts and actions (e.g. 
keystroke data) for each individual learner, a neural network editor to 
modify or create new networks and a number of mathematical and 
statistical analysis tools which are useful for the subsequent analysis of 
these data. In short, HIT is a research laboratory into cognitive aspects 
of learning that helps in both data capture and data analysis. The HIT 
system enables the' efficient and continual training of one or more 
individuals in the area of knowledge engineering, more specifically in 
knowledge acquisition tasks. Eventually, this can be further acted upon in 
order to adjust the training (content, sequence, pace, etc.) to each 
individual learner based on their aptitudes, preferences and learning 
goals. This article will focus primarily on the mathematical and 
psychological instruments used by HIT to analyse the learning styles of 
knowledge engineers in training. Potential applications of this tool will 
also be briefly addressed, as well as how they can be implemented in 
educational and training contexts. (8 Refs) 
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This research presents a new approach to improving the performance of a 
macro planner: selective reuse . In macro planning, reuse can result 
in poorer performance than when planning with only primitive operators, a 
phenomenon that has been called the utility problem. The utility problem 
arises because the benefits of reuse are outweighed by the cost of 
retrieving a macro to reuse and the cost of searching through the 
larger search space caused by considering reuse candidates. Selective reuse 
contains the expansion of the search space by limiting the number of 
reuse candidates considered and limits the search required by considering 
only those reuse candidates that entail no additional work. Previously, 
performance improvement in a macro planner has been possible only by 
selective learning. Unlike selective learning, selective reuse never 
overlooks a learning opportunity that might have value in future problem 
solving. This research developed a polynomial -order retrieval method which 
reduces the cost of retrieving a reuse candidate likely to save search. A 
macro planner (HINGE) was implemented to explore selective reuse. To 
improve the probability of beneficial reuse. HINGE searches in a space of 
plans using a hierarchically-structured search method that provides 
multiple opportunities for reuse. 
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The present American Institute of Steel Construction specifications use 
the alignment charts and approximate formulas conveniently to determine 
some coefficients in design, such as moment gradient coefficient C SUB b 
for beams of I -shaped section and effective length factor K of columns. In 
these methods, the coefficients are unconservative when the boundary 
conditions are different from the development of specifications. The 
governing equations, numerical approaches, on the K and C SUB b 
coefficients provide more accurate results. The approaches, however, are 
not readily available for structural engineers to use in design. Applying 

neural network computing toward structural engineering problems has 

received increasing interest, with particular emphasis placed on supervised 

neural networks . The cerebellar model articulation controller (CMAC) , 

one of the supervised neural network learning models, is mostly used in 
the domain of control . In this work, we use a newly developed Macro 

Structure CMAC (MSCMAC) neural network learning model to aid steel 
structure design. The topology of the novel learning model is constructed 
by a number of time inversion CMACs as a tree structure. The learning 
performance of the MSCMAC is first compared with a stand-alone time 
inversion CMAC using one structural engineering example. That comparison 
indicates not only superior prediction but also fast learning propriety for 
the MSCMAC neural network learning model. In addition, the MSCMAC 

neural network learning model is applied to two steel design problems. 
It is shown that the MSCMAC not only can learn structural design problems 
within a reasonable central processing unit time but also can estimate more 
accurate coefficients than that estimated through alignment charts and 
approximate formulas in American Institute of Steel Construction 
specifications . 
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... be using, but it also tests how specific applications will run on 

the hardware. RTE records users 1 keystrokes and automatically 
writes scripts that are later played back to simulate a natural work 
environment. RTE utilizes variables such as number of users, typing 
speeds, operator pause time and the combination of different applications 
being used concurrently. 

RTE scripts are written specially for each customer. However, 
they are time-consuming and costly. Nelson has developed standard... 
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... actions as before. To illustrate how Recorder works, I'm going to 

describe how to create a simple macro that prints a file. Let's assume 
the file is loaded into your favorite word. . . 

...application macro languages are usually limited to the application 
itself . 

So we're going to write a macro that makes a particular menu 
selection from our word processor's menus (Print under File... 

...opening files, printing or selecting fonts and colors. Using the Any 
Application setting, a single macro can be written that works across a 
variety of applications. 

There are also two speed settings: Fast and ... another whose shortcut 
key is Shift+Tab. Thanks to this property, it's possible to create a 
third macro that simply invokes the other two. 

Just record a third macro that consists of the... 

...macros, be careful you don't create an unintentional loop. Situations 
where macro A calls macro B that calls macro AI will run forever (or 
until you press Ctrl+Break) . 

By the way, this Enable Shortcut ... record several macros and store 
them in the same file. You can also merge two macro files, creating a 
single file with all the macros previously in only one file or the other 
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Inexperienced end users may use an application differently than 
well-seasoned users, and enter a totally different set of events to the 
application. Therefore, you win probably have to create multiple scripts 
with varying user-input patterns. 

Synchronization is a problem for test scripts in general; the ... 
develop an application, the testing tool should also be visual. Testers 
should be able to create scripts with the same development ease. It f s 
no good having to code C-like script... 

...automated testing tool for Microsoft Windows environments. (See Figure 
1, page 57.) It focuses on recording user actions to create test 
scripts for subsequent playback. Testpro features four major components: 
an object-oriented recorder that captures user controls and objects, 
regardless of actual window placement. A full editor is available for 
creating or enhancing scripts , complete with toolbar and other standard 
features such as cut and paste. Note that scripts... 

...supports testing of Unix-based applications. Window Runner supports 
object-oriented recording of Windows events, script creation , and 
script replay to test applications. (See Figure 3.) Testers can use a 
combination of recorded and scripted instructions. Scripts can be coded in 
a C-like script creation language called Test Script Language, or by 
pointing-and-clicking on screen objects, whose functions... 



